Birth-related changes in energy metabolism enzymes and Na-K-ATPase in kidney proximal convoluted tubule cells.
In the proximal convoluted tubule (PCT) of rat kidney, reabsorption is known to take place during fetal life, but no data on Na-K-ATPase and mitochondrial energy metabolism enzymes in this epithelium were available at fetal and neonatal stages. With use of the quantitative histochemistry approach, Na-K-ATPase, citrate synthase (tricarboxylic acid cycle), 3-ketoacid CoA-transferase and thiolase (ketone body oxidation), beta-hydroxyacyl-CoA dehydrogenase (fatty acid oxidation), and acetylcarnitine transferase (acetyl-CoA transport through mitochondrial membrane) were microassayed in PCT and metanephric mesenchyme of fetal and newborn rat kidney. The data indicate that, during fetal life, PCT differentiation involves concomitant increases in Na-K-ATPase and oxidative enzyme activities, supporting the hypothesis that mitochondria could play an active role in cellular ATP turnover when reabsorptive functions develop. Birth resulted in marked increases in the activities of Na-K-ATPase and of fatty acid and ketone body oxidation enzymes in the PCT, whereas no changes in enzyme activities occurred in the metanephric mesenchyme between the fetal and the newborn stage.